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OBJECTIVES: To describe the incidence of dementia in a 
representative sample of elderly Yoruba Nigerians and pro- 
vide information about the risk factors. 
DESIGN: In-home face-to-face assessments conducted on 
a community cohort selected using multistage clustered 
sampling of households, with baseline between November 
2003 and August 2004 (n = 2,149) and follow-up approx- 
imately 39 months later (n = 1,408). 

SETTING: Eight contiguous, predominantly Yoruba- 
speaking states in Nigeria. 

PARTICIPANTS: Persons aged 65 and older free of de- 
mentia at baseline (n = 1,225). 

MEASUREMENTS: Dementia was ascertained using two 
instruments: the 10-Word Delayed Recall Test and the Cli- 
nician Home-based Interview to assess Function, both with 
demonstrated validity and cultural applicability. 
RESULTS: At 3-year follow-up, 85 participants had 
developed dementia. With a total 3,888 risk years for the 
sample, the estimated incidence of dementia was 21.85 per 
1,000 person-years (95% confidence interval = 17.67- 
27.03). Compared with men, the age-adjusted hazard 
ratio (HR) for women was 2.12 (P=.002). Incidence 
increased linearly with age such that, compared with 
participant aged 65 to 74, the HR, adjusted for sex, for 
participants aged 75 to 84 was 2.84 (P<.001) and for 
those aged 85 and older was 4.13 (P<.001). Greater inci- 
dence of dementia was found with more-rural residence and 
poorer economic status. Participants with poor social 
engagement at baseline were at significantly greater risk 
of incident dementia. 

CONCLUSION: Incident dementia in Yoruba Nigerians 
is higher than previously reported. Indices of social iso- 
lation are risk factors for incident dementia in this popu- 
lation. J Am Geriatr Soc 59:869-874, 2011. 
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Even though dementia is a major health problem in old 
age and has become a cause of considerable public 
health concern, especially in developed countries, there is 
still a considerable gap in knowledge about the extent of the 
problem in developing countries. 1-3 This is paradoxical, 
given that the majority of older adults in the world reside in 
developing countries and that projections suggest that, by 
2040, 71% of the people with dementia in the world will 
reside in developing countries. 4 

Previous studies of dementia in developing countries 
have found widely varying rates of occurrence, with reported 
prevalence estimates ranging from 1.8% to 21.1 %} Within 
this wide spread, a pattern of relatively low rates can be dis- 
cerned from studies conducted in India and sub-Saharan Af- 
rica. 1-6 For example, data derived from the longitudinal 
Indianapolis-Ibadan Dementia Project, have shown that the 
incidence of dementia is lower in older Yoruba Nigerians than 
in African Americans living in Indianapolis. 4 In general, it 
was found that, although the incidence of dementia in African 
Americans was in the higher range of previous published 
incidence rates, that of the Yoruba was among the lowest. 
The question as to whether that low rate was peculiar to the 
cohort studied in that report or is generalized to the wider 
Yoruba ethnic group remains an open one. A report of a 
screening survey for dementia in which a prevalence estimate 
for probable dementia of approximately 10% was found 
provided an indication that the pattern may be different in the 
larger Yoruba community. 7 

Even though several lifestyle, social, and health-related 
risk factors, such as social engagement, physical activity, 
body mass index, and chronic health conditions such as 
hypertension, have been identified for dementia, data on the 
salience of these factors for the African population is sparse. 
Earlier reports showing that the previously demonstrated 
association in non-African populations between apolipo- 
protein E and dementia did not hold in Nigerian subjects is 
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indicative of the need to make no a priori assumptions 
about the relevance of these reported risk factors for that 
population. 8 ' 9 

METHOD 
Sample 

The Ibadan Study of Aging (ISA) is a community study of 
the profile and determinants of healthy aging. A full 
description of the baseline methodology, conducted be- 
tween November 2003 and August 2004, has been provided 
elsewhere. 7,1 0,1 1 A clustered multistage random sampling of 
households was made to select a representative sample of 
noninstitutionalized older adults (aged >65). The resulting 
cohort of 2,149 with full data was followed up in 2007. Of 
the 2,149, 1,408 (65.5%) were successfully followed up 
approximately 3 years later; 269 were dead, 472 could not 
be traced, had traveled, or had moved (453); were too sick 
to be examined (16); or refused to be interviewed (3). The 
result of the follow-up exercise is shown in Figure 1. 

Instruments 

Assessment of Dementia 

Screening for dementia was conducted using the 10-Word 
Delayed Recall Test (10-WDRT). The 1-WDRT, adapted 
from the Consortium to Establish a Registry of Alzheimer's 
Disease 10-word learning list, 12 is test of memory. It has 



Baseline Sample 
2,149 




Follow-up completed 
in 2007: 

1,408 



Relocated: 216 
Traveled: 1 14 
Untraceable: 123 
Sick: 16 
Refused: 3 

Total not interviewed: 472 



Screened positive for 
probable dementia at 
baseline: 131 



Incomplete data: 52 



Incident cohort at 
follow-up: 1,225 



Figure 1. Study flow-chart. 



been shown to be a valid tool, largely unaffected by edu- 
cational level, for the assessment of dementia in Nigeria. 13 
A score threshold of <2, which has been shown, using data 
from previous studies, 4 ' 5 to have good psychometric 
indices for the identification of probable dementia, was 
used. 7 

The 10-WDRT was used to screen for possible demen- 
tia at baseline and follow-up. At follow-up, a second-stage 
assessment was conducted using the Clinician Home-based 
Interview to assess Function (CHIF). 14 The CHIF, a 10-item 
semistructured home interview that evaluates respondent's 
higher cognitive function by assessing their knowledge of 
how to perform instrumental activities of daily living 
(IADLs), was developed to provide a reliable assessment of 
function in older adults. It collects information about per- 
sonal history, cooking and food preparation, shopping, 
finances, medicines, religious attendance, communication 
with friends and relatives, social and family roles, organi- 
zation of home and personal clothing, and recognition and 
awareness. Each item is scored from 0 to 2, with 2 indi- 
cating good performance. In the Ibadan site of the India- 
napolis-Ibadan Dementia Project, the CHIF has an 
interrater reliability of 0.87 and a Cronbach alpha value 
of 0.83 for internal consistency. A test of its concordance 
with Diagnostic and Statistical Manual of Mental Dis- 
orders, Fourth Edition (DSM-IV) diagnosis of dementia 
based on comprehensive physician assessment, yielded an 
area under the receiver operating characteristic curve of 
0.925, confirming its utility as a valid tool for the identi- 
fication of dementia. 14 With a score range of 0 to 20, a 
cutoff of < 1 8 provides the best trade-off between sensitiv- 
ity (89.5%) and specificity (68.5%). 

A test of executive function, the animal fluency test, in 
which the number of different animals a respondent could 
name in 1 minute was counted, was also conducted. 

Subject Assessment 

Baseline assessment of dementia was conducted using the 
10-WDRT, and no second-stage evaluation was done. A 
diagnosis of probable dementia was made at baseline in 
persons who scored less than 2 on the 10-WDRT. At follow- 
up, the 10-WDRT and the CHIF were administered to all 
respondents. Different interviewers conducted the two as- 
sessments independently, usually within 48 hours of one 
another. The 10-WDRT was the first to be administered as 
part of an interview lasting, on average, approximately 1 
hour. Research supervisors (blinded to the 10-WDRT per- 
formance) administered the CHIF during an assessment 
that included measuring blood pressure, height, and weight, 
among others. At follow-up, a psychiatrist reviewed all 
available information to determine the presence or absence 
of dementia. The information included scores on the 
10-WDRT and CHIF, the interviewer's observations (of 
respondent's memory and language, which the interviewers 
recorded at the end of each respondent's assessment), 
reported functional status (as obtained in several sections 
of the interview and commonly supplemented by key 
informant's report 10 ), and the temporal relationship of the 
onset of any co-occurring depressive disorder. Although the 
CHIF obtained information of respondent's higher cogni- 
tive function by assessing their knowledge of how to per- 
form instrumental ADLs, role functioning was evaluated to 
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determine difficulties in the performance of ADLs and 
instrumental ADLs. 10 The psychiatrist used all of the 
information in making a determination of presence or 
absence of dementia. 

The validity of the diagnosis of dementia was tested by 
comparing persons with and without the diagnosis on their 
performance on the animal-naming fluency test included in 
the assessment protocol. The respective mean scores were 
10.5 (95% CI = 8.9-12.2) and 13.3 (95% CI = 13.0-13.6), 
showing distinct, nonoverlapping score profiles. This pat- 
tern was also true for the comparisons of the groups sub- 
divided on the basis of whether they had some level of 
formal education. 

Estimates of incident dementia are presented in persons 
with no dementia at baseline (scored >2 on the 10-WDRT), 
who thereby constituted the incident cohort at follow-up. 

Baseline Risk Factors 

Diagnosis of depression at baseline (and follow-up) accord- 
ing to the DSM-IV 15 was made after an assessment con- 
ducted using the World Health Organization Composite 
International Diagnostic Interview, Version 3. 16 

At baseline, respondents were asked whether a physi- 
cian had ever diagnosed them with diabetes mellitus, 
hypertension, or stroke. A measurement of mid-upper 
arm circumference, which has been shown to be a sensitive 
and valid measure of nutritional status in older Africans, 
with a value of 22.1 cm or less being indicative of moderate 
to severe undernutrition, 17 was made on every respondent. 

Social engagement was assessed using items from the 
World Health Organization Disability Assessment Sched- 
ule, version 2. 18 The relevant items asked "During the last 
30 days, how much did you join in family activities such as 
eating together, talking with family members, visiting fam- 
ily members, working together?" and "During the last 30 
days, how much did you join in community activities such 
as festivities, religious activities, talking with community 
members, working together?" Answers are rated as 1 (not at 
all), 2 (a little bit), 3 (quite a bit), and 4 (a lot). For this 
article, responses to each of the items were dichotomized as 
not at all versus all others. Thus, persons who answered not 
at all to either of these measures were regarded to have had 
poor social engagement at baseline. 

Respondents' physical activity was assessed using the 
International Physical Activity Questionnaire, a widely 
used tool with demonstrated cross-cultural validity. 19 The 
questionnaire measures physical activity across all domains 
of leisure-time, work, transportation, and household tasks. 
The summary indicator was used to categorize the respon- 
dents into three levels of physical activity: low (physically 
inactive), moderate, and high levels of physical activity. 
These categories were based on standard scoring criteria 
(http://www.ipaq.ki.se). 

The University of Ibadan/University College Hospital, 
Ibadan joint ethical review board approved all aspects of 
the study. 

Analysis 

Follow-up assessments were conducted an average of 39.3 
months (95% confidence interval (CI) = 39.1-39.5) after base- 
line interviews. Incidence rates were calculated by dividing the 



number of cases with onset of dementia in each group of 
interest by the number of person-years of observation in that 
group. The person-years at risk for an individual with de- 
mentia were calculated as the midpoint between baseline and 
the follow-up time. Incidence rates were calculated within sex 
groups and three age categories (65-74, 75-84, >85). The 
95% CIs around the incidence rates were estimated by as- 
suming the Poisson distribution. Female:male ratios for the 
rates were calculated using Cox proportional hazards anal- 
ysis adjusted for baseline age, and the age group ratios were 
adjusted for sex. 

Baseline risk factors for incident dementia were explored 
using logistic regression, and the results are presented as odds 
ratios (ORs) (adjusted for age, sex, and educational level) 
with 95% CIs. All of the CIs reported are adjusted for design 
effects. All analyses were conducted using STATA (STATA 
Corp., College Station, TX). Economic status and residence 
were classified as previously described. 7 ' 10 ' 20 

RESULTS 

Persons who had died by follow-up were significantly older at 
baseline (79.5 ± 11.9) than those who were lost to follow-up 
(74.3 ± 9.1) or were successfully followed-up (74.5 ± 8.4) 
(P<.001). A comparison of the three groups with regard to 
other salient features is shown in Table 1 . Persons who were 
successfully followed up were less likely to belong to the two 
lowest economic classes (55.9%) than those who had died 
(58.0%) or were lost to follow-up (61.8). The three groups 
were not different with regard to sex, residence, or educa- 
tional level. Those who had died by follow-up were less likely 
to have participated in community activities at baseline than 
the two other groups. The groups were not different in any 
other health or lifestyle features. 

Of the 1,225 persons eligible for incidence assessment, 
638 were female, and 587 were male. Of these eligible per- 
sons, 85 had developed dementia at the 3-year follow-up. 
With a total of 3,888 risk-years for the sample, the estimated 
incidence of dementia was 21.85 per 1,000 person-years 
(95% CI = 17.67-27.03). Women had a higher incidence 
(30.56/1,000 person-years, 95% CI = 23.78-39.28) than 
men (12.60, 95% CI = 8.44-18.80). Compared with men, 
the age-adjusted hazard ratio (HR) for women was 2.12 
(P = .002). Incidence increased linearly with age such that, 
compared with participants aged 65 to 74, the HRs, adjusted 
for sex, were 2.84 (?< .001) for those aged 75 to 84 and 4.13 
(P<.001) for those aged 85 and older (Table 2). 

Greater incidence of dementia was found with more- 
rural location of respondents' residence (Table 3). Thus, 
participants residing in semiurban areas had twice the risk 
of dementia as those residing in urban areas, and those in 
rural settings had a more than 150% greater risk. Partic- 
ipants in the low-average and low economic status groups 
were at significantly greater risk of incident dementia than 
those in the highest group. Although lack of availability of a 
social network, indicated by a lack of regular contacts with 
family and friends, was unrelated to the likelihood of new 
onset of dementia, poor social engagement was. Thus, per- 
sons who were not participating in family-related social 
activities or in community activities had twice the risk 
of incident dementia of those who were engaged in such 
activities, with the former being statistically significant. 
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Table 1. Profile of the Sample at Folio w-Up 

% 



Lost to Successfully 
Follow-Up Died Followed Up 
Characteristic n (n = 472) (n = 269) (n = 1,408) P-Value 



DISCUSSION 

This report presents incidence estimates of dementia for a 
cohort of elderly Yoruba Nigerians. The Yorubas are a dis- 
tinct ethnic group in regard to language, culture, and factors 
such as diet and social organization from the other ethnic 
groups in Nigeria. An estimate of incident dementia of 
21.85 per 1,000 person-years was obtained for the total 
sample. Women had twice the risk of onset, and older age 
was associated with greater risk of incident dementia. Of 
the variables assessed at baseline, rural residence, low so- 
cioeconomic status, and evidence of less social engagement 
were risk factors for incident dementia. None of the phys- 
ical or mental health problems assessed at baseline signifi- 
cantly predicted dementia onset. The demographic features, 
including education, of the respondents correspond to the 
national profile for this age group. 

It is important to highlight the strengths and weak- 
nesses of the study to set its findings in context. A large 
cohort of elderly persons was studied and followed for an 
average of 39 months. The size of the sample and the du- 
ration of follow-up have yielded a reasonable number of 
incident cases on which to base estimates, although as in 
every cohort study, there was a large proportion of attrition 
due to deaths and loss. Persons who had died by follow-up 
were significantly older than those who were found and 
assessed, and because older age was associated with greater 
incidence, the reported rate may have underestimated the 
true incidence of dementia in the population. Tools that had 
been previously validated in the cultural and linguistic set- 
ting of this study were used. Even though the use of the 10- 
WDRT at baseline might have resulted in a substantial 
number of "cases" being cognitive impairment rather than 
dementia, the exclusion of such cases from the incidence 
cohort would have served to strengthen rather than weaken 
the estimates. At follow-up, a more-rigorous assessment 
procedure was used to make a diagnosis of dementia. As 
shown by their performance on the animal-naming fluency 
test, persons who received a diagnosis were clearly differ- 
entiated from those who did not, confirming the validity of 
the diagnosis of dementia reported here. Nevertheless, in 
comparing the results with those of previous studies, it is 
important to note that some of the differences may reflect 
differences in ascertainment methods. 

The results presented show some important observa- 
tions. First, compared to a previous study of another cohort 



Sex 


Male 


992 


54.5 


57.3 


59.6 


.35 


Female 


1,157 


45.5 


42.7 


40.4 




Residence 


Urban 


555 


29.2 


33.5 


24.1 


.17 


Semiurban 


870 


40.0 


37.5 


42.6 




Rural 


724 


30.8 


29.0 


33.3 




Economic status 


Low 


667 


26.3 


33.0 


20.7 


.01 


Low average 


763 


35.5 


25.0 


35.2 




High average 


495 


26.4 


26.4 


29.6 




High 


224 


11.8 


15.6 


14.5 




Years of completed education 


0 


1,184 


53.4 


48.8 


54.1 


.58 


1-6 


533 


28.0 


29.8 


24.4 




7-12 


266 


10.7 


12.6 


13.6 




>13 


166 


7.9 


8.8 


7.9 




Chronic medical condition 


No 


1,521 


73.1 


66.2 


70.9 


.14 


Yes 


628 


26.9 


33.8 


29.1 




Lifetime major depression 


No 


1,598 


76.7 


74.0 


73.7 


.42 


Yes 


551 


23.3 


26.0 


26.4 




Participation in household activities 


No 


270 


14.4 


15.7 


12.2 


.20 


Yes 


1,790 


85.6 


84.3 


87.8 




Participation in community activities 


No 


279 


13.7 


20.1 


12.2 


.003 


Yes 


1,787 


86.3 


79.9 


87.8 




Ever drank alcohol 


No 


1,100 


56.5 


57.3 


53.8 


.44 


Yes 


907 


43.5 


42.8 


46.2 




Ever smoked 


No 


1,134 


61.9 


52.2 


55.5 


.22 



Yes 875 38.1 47.8 44.5 



Table 2. Incidence of Dementia According 


to Sex and Age 
















Incidence of 








Total 


Dementia 


Sum of 


Dementia per 1,000 Years 


Hazard Ratio 


P- 


Group 


N 


n 


Risk Years 


at Risk (Exact 95% CI) 


(95% CI) 


Value 




Total sample 


1,225 


85 


3,888 


21.85 (17.67-27.03) 






Sex 


Female 


638 


61 


1,914.6 


30.56 (23.78-39.28) 


2.12 (1.32-3.41) 


.002 


Male 


587 


24 


1,330.8 


12.60 (8.44-18-80) 


Reference 




Age 


65-74 


209 


16 


1,914.6 


9.40 (5.92-14.92) 


Reference 




75-84 


358 


38 


1,330.8 


28.55 (20.77-39.24) 


2.84 (1.62-4.98) 


.001 


>85 


240 


29 


644.1 


45.02 (31.29-64.78) 


4.13 (2.29-7.46) 


.001 



CI = confidence interval. 
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Table 3. Baseline Social, Health, and Lifestyle Correlates 
of Incident Dementia 


Correlate 


Odds Ratio* 
(95% Confidence 
Interval) 


P-Value 




Residence (reference urban) 


Semiurban 


2.1 (1.0-4.2) 


.04 


Rural 


2.6 (1.3-5.2) 


.01 


Education, years completed (reference >13; some tertiary) 


7-12 (some or completed secondary) 


0.7 (0.1-3.7) 


.66 


1-6 (some or completed primary) 


0.6 (0.1-3.2) 


.58 


0 


0.7 (0.2-3.3) 


.69 


Economic status (reference high) 


High average 


2.9 (0.7-11.9) 


.13 


Low average 


3.4 (1.1-11.2) 


.04 


Low 


3.7 (1.0-14.0) 


.049 


Chronic medical condition (reference no) + 


0.8 (0.3-2.1) 


.66 


Major depressive disorder (reference no) 


0.7 (0.4-1 .4) 


.30 


Mid upper arm circumference >22cm 
(reference <22cm) 


1.3 (0.3-6.5) 


.74 


Physical activity (reference vigorous) 


Moderate 


1.0 (0.4-2.7) 


.98 


Low 


1.5 (0.5-4.6) 


.44 


Participation in household activities no 
(reference yes) 


2.4 (1.1-5.8) 


.04 


Participation in community activities no 
(reference yes) 


2.0 (0.8-5.1) 


.14 


Ever smoked cigarettes (reference never) 


Past smoker 


0.6 (0.3-1 .3) 


.18 


Current smoker 


1.8 (0.6-5.6) 


.32 


Ever drank alcohol (reference no) 


0.7 (0.4-1 .2) 


.30 



* Adjusted for age, sex, and education. 
Presence of any of diabetes mellitus, hypertension, or stroke. 



of elderly Yoruba, the estimates reported here are higher. 4 
For example, the estimate for the group aged 65 to 74 in a 
previous report was 0.45% (95% CI = 0.30-0.60), whereas 
for the comparative group in the present report, the esti- 
mate was 9.40 per 1,000 person-years (95% CI = 5.92- 
14.92) (or about 0.94%). Also, in the previous study, 4 the 
estimate for incident dementia for the group aged 75 to 84 
was 1.69% (95% CI = 1.29-2.10), compared with an es- 
timate of 28.04 per 1,000 person-years (95% CI = 20.32- 
38.70) (or about 2.8%). However, the estimate of 45.02 
(95% CI = 31.29-64.78) (or about 4.5%) for the group 85 
aged and older in the present report is lower than that of 
5.7% (95% CI = 4.19-7.22) in the previous report. A sec- 
ond observation is that the overall rate of 21.85 (95% 
CI = 17.67-27.03) per 1,000 person-years (or about 2.2%) 
is considerably lower than what had been reported for Af- 
rican Americans (3.2%; 95% CI = 2.17-4.38), even though 
there is substantial overlap between the confidence inter- 
vals. Third, the overall estimates are comparable with those 
of many previous estimates, even though the estimates from 
the current study lie toward the lower end of the spectrum. 
Nevertheless, a closer examination of the estimates reveals 
other interesting observations. They are not substantially 
different from what have been reported for other popula- 



tions younger than 80. For example, the estimate for the 
group aged 75 to 84 is similar to the 2.3% (95% CI = 1.5- 
3.6) reported previously 21 and 22.3 (95% CI = 16.3-28.2) 
per 1,000 person-years for the sample in the Canadian 
Study of Health and Aging (CSHA). 22 What seems to be 
different is the rate for persons aged 85 and older, which is 
lower than others have reported. Thus, for example, the 
rates for the groups aged 85 to 89 and 90 and older in one 
previous study were 8.5% and 8.2%, respectively, 21 while 
the rate for those aged 85 and older in the CSHA was 106.5 
per 1,000 person-years. 22 

Unlike the findings of a meta-analysis that found no sex 
difference in the incidence of dementia, 23 the current study 
found that women had a significantly higher relative risk of 
incident dementia than men. 

In general, factors that were found to predict incident 
dementia were mainly social rather than lifestyle- or health- 
related. Thus, more-rural residence, poorer economic 
status, both in a dose-response pattern, and poor social en- 
gagement significantly predicted the onset of dementia after 
adjusting for the effects of age, sex, and educational status. 
Using data from the Indianapolis-Ibadan study, an associ- 
ation was reported between rural living to age 19 in African 
Americans and incident Alzheimer's disease, and it was 
speculated that the mediating factor might be poverty and 
deprivation. 24 Several studies have reported poor social en- 
gagements as a risk factor for incident dementia. 25 The 
findings of the current study are in conformity with those of 
many longitudinal studies suggesting that an inverse rela- 
tionship exists between the level of social engagement and 
the risk of dementia. 19 The higher incidence rate in women 
may indicate their greater likelihood of being of low eco- 
nomic status and having poor social engagement. Although 
not significant, the association between education and in- 
cident dementia was in the opposite direction of the expec- 
tation that low education would be a risk factor. It may be 
that the skewed distribution of levels of education, specifi- 
cally the preponderance of persons with no or few years of 
education in the sample, might be responsible for this trend. 

It might be that these risk factors are the basis of the 
difference between the rates found in this larger Yoruba 
community than were found in the much smaller commu- 
nity that was the basis of the Indianapolis-Ibadan project. 7 
It is plausible that Idikan, where that earlier study was 
conducted, a densely populated urban community, did not 
offer the same level of risk of lack of social engagement that 
was found in a study encompassing varying levels of urban 
and rural environments. In general, the results suggest that, 
with increasing migration to urban areas of young members 
of the community, elderly persons residing in rural areas, 
especially those with low economic status, may be partic- 
ularly vulnerable to less social and cognitive stimulation 
that may increase their likelihood of developing dementia. 
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